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muf^e myetoma and osteomyelitis. These compounds 

are also expected as useful'in prej^enting and treating 

diseases"dl'the"hehratopbietic system such as aplastic 
arigmirandWelocySc'leuKe^ 
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Description 
Technical RekJ 

[00011 "^is invention relates to a bone marrow abnonnality treatment agent wtiich corrects abnormalities In the 
bone marrow. 

Technical Background 

[0002] The bone marrow is an organ responstole for part of haematopoiesis. and since it is in contact with the med- 
ullary cavity and cancellus bone it is posstole that, as a result of bone marrow abnormalities, there will occur abnormal- 
ities in the bone and other surrounding tissues, and serious illness will be exhibited. The bone maaow abnormalities 
referred to here are defined as those where general abnormality of the biological balance in the bone marrow is indi- 
cated, such as viral and bacterial infections in the bone marrow, cellular inf Otration of the bone man-ow, abnormalities 
of the bone marrow haematopoiesis. proliferation of malignant neoplasms in the bone marrow and concentration 
changes in cell proliferation factors. 

[0003] For exanrple, the inflammation of the bone and bone marrow which is t>rought about by many pathogenic 
factors such as pyrogenic bacteria, tuberculosis, syphilis, fungi and specified viruses or exogenous matter is temied 
osteomyelitis and. when there is osteomyelitis, as a result of the impeded Wood circulation and infiltration of neutrophils 
into the bone marrow region, there occur surrounding bone decalcification and tissue breakdown, with resulting pain. 
WNIe the occurrence of acute osteomyelitis is declining due to the widespread use of antibiotics, as a result of for exam- 
ple the appearance of resistant microorganisms, osteomyelitis which from the outset follows a subacute or chronic 
course remains a problem [Green, N.E. et a/.. J. Bone Joint Serg.. 63-A. p107-114 (1981)]. 

[0004] In rheumatoid arthritis, it has been reported that there is an increase in the concentration of components 
whkrfi induce a proliferation of synoviocytes in the bone marrow and, moreover, that abnormal myelocytes are found 
witfiin the bone manrow and changes in cell ratios such as an increase in the T cell ratio are shown [Ochi. T, Igaku no 
Ayumi. 161. p609-613 (1992)]. Since myelocytes differentiate into neutrophils, it can t»e expected that the number of 
neutrophils showing abnormal activity will increase in the bone manrow and contribute to an aggravation of the condi- 
tion. Moreover, since the progress of a condition where marked changes in the bone man-ow are exhibited is rapid and 
the prognosis poor [Ochi, T et a/.. Arthritis Rheum.. 31. p37 (1988)]. there is the possibility tiiat early stage inprove- 
ment in ttie pathological changes in the bone man-ow could be linked to treatment of the disease. In addition, in the 
treatment of rheumatoid arthritis there is also the problem that there is a considerable likelihood of multiple agents 
which show serious skie effects being used concomitantly, such as slerokte whrch display a variety of side effects and 
gold preparations which exhibit myelosuppression. 

[0005] In leukaemia, irrespective of cell type and whettier it is acute or chronic, or whether it is myelogenic or lym- 
phocytic leukaemia, the bone marrow is ttie location of a markedly increased production of leukaemia cells, and normal 
Wood components decline. Again, in myeloma, a principal feature is the proliferation of tumours of plasma cells, whrch 
are cells at the end of the B cell lineage, and a multiplicity of these is produced in the bone man-ow at sites of active 
haematopoiesis. In leukaemia, myeloma and the like, an increase in cell proliferation factor activity in the bone man-ow 
and an abnormal proliferation of cells are found, and the abnormalities in the biological balance in the bone marrow are 
believed to be closely connected with the presentation and corrtinuance of the diseased state. Furthermore, myelosup- 
pression is wkJely known to be a side effect of the chemottierapeutic agents used in freatment. and even with therapy 
by homologous transplantation the tiBnsplantation results are imperfect and carry the risk of subsequent relapse. 
[0006] Thus, inflarrmatory cell infiltration into ttie bone marrow, abnormal ceil proliferation or an abnormal increase 
in cell proliferation factor activity in ttie txxie marrow are dosely related wrtti many bone marrow abnormalities, and ttie 
development of drugs based on a hittierto unavailable novel mechanism of action is desired so as to con-ect ttie bfotog- 
ical balance in ttie bone marrow and treat bone marrow abnormalities. Now. ttie aforementioned disorders in which 
bone marrow abnormalities are shown have just been given as exarrples. and there are no resti-ictions thereto. 
[0007] Bisphosphonic add compounds suppress excessive bone absorption in tumour-induced osteolysis, PageTs 
disease and osteoporosis, and some have already been used for medical ti^eatinent. These compounds are disdosed 
in. for example. EP1 77443. EP337706. AU8551534. EP317505, EP27982 and EP94714. 

[0008] Furttiermore, in EP100718, US4234645. EP84822. WO9203451 and WO935052, bisphosphonic add com- 
pounds witti an anti-inflammatory action are disdosed. However, ttie anti-inflammatory effects described ttierein form a 
basis for the tt^eatment of skeletal system disorders such as arthritis, osteoarttiritis and ankylosing spondylitis. 
[0009] In relation to ttie anti-inflammatory action of bisphosphonic add compounds, ttie effects on for exanple 
arttiritic model rats have been pattiologically analysed [Rora, L et aJ., Arttirilis and Rheumatism, 22, p340-346 (1979)] 
but no investigations relating to bone marrcw changes have been camed out. 

[001 0] Again, in W097/4971 1 and W097yD4785 for exanple. Wsphosphonic add compounds have been disdosed 
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wWdi exhibit aji anftumour acbon and. morewer. it has also been reported that bisphosphonic acid conpounds exhibit 
^mour artons by inhibiting cell gro«rth [Claire. M. ef a/.. Br. J. Haematol.. 98. p665 (1997)]. [Knamori M ef a/ J 
Exp. Cancer Res.. 16. p39 (1997)]. However, depending on the particular compound, there are also exaiipies whi«J 
rause an increase in tumour growth [Kbstenik. PJ. et al. Cancer Res.. p5452 (1993)]. so an antitumour action is not a 
characteristic common to the bisphosphonic add structure 

100111 m US4067971. there is disclosed a bisphosphonic add compound used tor the treatment of hypoxia and 
ischemic tBsue dsease but this coo^pound depends on an oxygen^eleasing acfion from red Wood cells and it does not 
correct abnomialities of red blood ceU formation in the bone marrow. 

" *^ bisphosphonic add compounds have a bone absorption suppression 

effect an anti^ntemmatory effect and an anti-rheumatism effect, and that some bisphosphonic add compojn* exhibit 

w^T^T'. ^ J*^ *^ °* •» ^"^^9^ ha.e ««herto been obtained 

to indicate that bisphosphonic add compounds are effective in the treatment of bone manow abnomialHies. 

Disdosure of the Invention 

J!ll'^®^ aims to offer a dmg which, by rectifying bone marrow abnomialities as exenplified 

above, IS effective m the treatment of bone marrow diseases. 

I?"*L ^ ^ painstaking research conducted with this objective, the present inventors have discovered that 

tt^e m^ebisphosphonic add derivatives represented by general formula (0 below, and salts thereof, have the effect 
rf^edi^ the biological balance in the bone marrow, in particular suppressing inflammatory ceU infiltration and sup- 
Profrferation factor inaease. and have efficacy in the treatment of bone marrow abnormalities, "me presart 
invention has been perfected based on this discovery. wt««.eni 
[001 5] m order to realise the aforesaid ot)jedive. the present invention has the foUowing constitution Spedf icaHv 

^ ?nT^"II!!"*°" l!'?^ "^"^ abnom«lity treatment agent in whidi the effective conponent is a melh 

25 anebisphosphonic aad denvative represented by general formula (Q: 

PO,H, 
I 

^ Rx-C-R, [I] 

I 

PO,H, 

35 [where, in the formula, 

'S^^a^'^-^^ S^:"""- "^"''ll"'''''"- '^-X-A-N(R3)-. Het-X-A-N(R3)- (here Ar is an unsub- 

swuted sutettuted aryl. Het s an unsubstituted or substituted monocydic 5- or 6-membered monoaza. diaza or 

"I"^ 1^ ^ ^ ""^ X « S, O or NH, A is alkylene and R3 is hydrogen or a lower 

40 alkyi) or N-phenylthiocarbamoyI, or 

flli Z!^"^- ^^ '^ ^^"^ ^ ^ tvdrogen, Ar (Ar has the same meaning 

as above), an unsubstituted or substituted monoaza. diaza or thiaza aryl whidi is bonded via a ring carbon atom 
or nng riifr<^en atom, a mono- or di-si*>stituted amino (the substituent groips being alkyI, Ar^lkyl. Ar-X-alkyI (X 
« represents S or O) or Het^kyl. and may be the same or different, but exduding the case of dialkyl; Ar and Het have 
the same meanings as above), or Ar-substituted alkyleneamino (Ar has the same meaning as above))! 
or ester thereof, medidnally permitted salt thereof, or a hydrate of these. 
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Optimum Mode for Practising the Invention 

[OW 6] The present invention relates to the use, for the treatment of bone marrow abnomialities. of the methanebi- 
sphosphonic acid denvatives of formula (I) 
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Rt-C-Ra [I] 
1 

PO,H, 



10 



[where, in the fDrmuIa. 



Sll^J^TTS^^ff^^Hl^^^^ ^'^ ^ has the same meaning 

^nT2;^ ?^ substrtuted monoaza. diaza or Ihiaza aryl which is bonded via a ring caibon atom 

- may be the same or different, but excluding the case of dialkyi- Ar and Het have 

r^TT^' " all^eneamino (Ar has the Sme meaning asS^)7 

or esters thereof, medicinally permitted salts thereof, or hydrates of these. 

^ ISSIi.i^JlL"!!''''^^ represented by Ar is phenyl, while the substituted aryl is phenyl which is mono- or 

d STlflcS ° • '^^^r^- for example a lower alkyi (optioSy ^ISS^ aT^nS 
ir^i^ ^ ^J!^ ^^™"'""'™'^^'^"'^^^ tower alkenyl (optionally substituted with an amino lowe^ 
2!^ i" J^^' alMsiloxy), C3.8 cydoalkyl (optionaHy substituted with aT^' loTJ 

iSL 1 or e-membered monoaza aryl, diaza aryl or thiaza aryl is for example pyrrolyl imidazolyl 

35 ^■'^ ^""^^ substituted wHh one or more than one alkyi group Preferred exaZS 

35 of substrtuted such groups indude lower alkyl-substiluted-1 -imidazole and - S-imidazoteWoS J^tS^^ 
^le 5-njethyl-2-th«zolyl or 5-ethyl-2-thiazolyl, and lower alM^ubstituted 2-^S1!^ alkyl-2-lh.azolyl. for 
i JI^oH ""^'^^ " subsfituted monocyclic 5- or SHnenfcered monoaza aryCdia^ aryl or thiaza aryl which 

atom, and which is denoted by Het. is preferably a «f ica^ected Z^Z^^^. 

SI substituted monocyclic 5- or 6^nen*ered monoaza aryl, diaza aryl or thiaza arvl- 

wheh IS bonded via a nng carbon atom or ring nitrogen atom is prefeiablv a radical sri-rtlrt ^,ZZT • ' 

« S ^ "nsut^wuted or substituted bicydic monoaza aryl. diaza aryl or thiaza aryl. which is bonded via a rina 

m^r^ *® P"®^ ""9 "'ereof is possible, as described abova 

lu«Kjj ""e ai^'TO which is mono- or di-substi1uted by means Of alkvl Ar-alk\4 Ar-n-aiiorf Ar <i oii^ 

!2 . ^"S:^""- N-P^enoxy lower alkyl-N-phenyl tower alkylamino. N.N^iphenoxTw ;ikyS^^^^^ 

^^^^iT^ T""^'" NlihenSth^Sw^lllX'Sl £^ 

ajqrlammo. N NKl|phenyfth.o lower alkylamino. N-pyridyl lower alkyl-N W alkylanino N-pyridyl Iwer SXh^ 

iH^^-apynoyi ^ aWTint^ and the phenyl or pyridyl moiety thereof may also be substituted as desaibed above 

vuwiib say pynronoin-l-yt) or 1,5-perTtyleneamino (that is to say pipericfin-1-yl) or a lower aikvlenoamino «,h.vh 
TfTJ^ means of a phenyl group (the phenyl group may ali, teelf be ^^ I^^^Z^t 
nyl)-1 .4-butyleneamino or 3-phenyl-1 .5i)entyleneamina '-"^muiea,. ror example 2-(4-chlorophe- 
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[00251 Halogen indicates, for example, fluoro. chloro or broma and preferably cWoio. but it may also be ioda 

[0026] Where a groi^) or compound is nxxfif ied by means of the term tower-, this indicates that it may contain ud 
to seven cait»n atoms. 

[00271 Ixjwer alkyi includes, tor example, methyl, ethyl, ^propyl, isopropyl, n^)utyl. isobutyl. sec- and tert-butyl and 
5 also the corresponding penlyl and hexyl groups. A Ci to C4 alkyI is preferred. 

[0028] Uwer alkenyl is, for example, vinyl. 1-propenyl. allyl. l-butenyl. 2-bufenyl. 34)utenyl or the like. A C, to C. 
aikenyl IS prefen-ed. i 4 

[0«9] C^to Ca cydoalkyte are, for example, cydopropyl. cyctobutyl. cydopenlyl. cydohexyl. cydoheptyl and 
cydooctyl. with cydopentyl or cydohexyl being preferred. 

10 (poaai ^e^altoxyindudes. for example. methoxy.elhoxy.n-propaxy.isopropQxy and n-butoxy. and 
responding penloxy and hexoxy groips. A Ci to C4 alkoxy is prrferred. 

^^P*^' ""e^VWiio. ethylthioi n-propylthia isopropylthio and n4)utylthia with a 

to O4 allqrflhio t>eing preferred. 
[0032] Lower alkylene is a straight chain or branched to C7 alkyfene. sudi as for exairple methylene ethylene 
IS propylene^ butylene. pentylene. hexylene. heplylene. 2-methyl-1,3-proRylene. 2,4- or 1.Mimethyl-1.5i)entylene The 
tower alkylene which is a substituent group in the case where R3 is a di-subsliiuted amino will have at least two carbon 
atoms and preferably contain from 4 to 6 carbon atoms. 

[0033] For the treatment of bone manrow abnormalities, the present invention relates in particular to the use of 
methanebisphosphonic acid derivatives where, in formula (I), 

20 

(a) Ri is hydrogen and is Ar-S-. Ar-0-. Ar-NH-. Het-NH-. Het-S-. Ar-S-A-, Ar-S-A-NH- or Het-S-A-NH- (here Ar 
IS phenyl (whidi may also be substituted with a lower alkyl. lower alkyWm trif luoromethyl or halogen) Het is thia- 
zohrf (which may also be substituted with a lower alkyO or pyridyl (which may also be substituted with a lower alkyO 
and A IS a lower alkylene) or N-phenylthiocarbamoyl, or 

25 

(b) Ri is hydrogen or hydroxy, and is R4-A- (here A is fower alkylene and R4 is hydrogen, unsubstituted or lower 
alkyl-subsbtuted imidazolyl. pyrklyl or imidazo[1.2-a]pyridyl bonded via a ring carbon atom or ring nitrogen atom 
mono- or dhsubsBtuted amino (ttie substituent groups being lower alkyl. Ar-tower alkyl, Ar-O-tower alkyl Ar-S^owe^ 
alkyl or pyridyWower alkyl, and may be the same or different, although the dialkyi case is ewluded- Ar represents 

30 phenyl (whidi may be substituted with a lower alkyl. lower alkyltiiio. trif luoromethyl or halogen), or an' Ar-substituted 
C« alkyleneaminq (Ar represents phenyl (whidi may be substituted with a lower alkyl. lower alkytthio trif luorome- 
thyl or rialogen)). 

and the esters thereof, medicinally permitted salts ttiereof, and the hydrates of these 

^ '"^^ -u- ^^^^^ '^'w abnormalities, the present invention also relates in particular to the use of 

methanebisphosphonic add derivatives where, in formula (I). 

(a) R, is hydrogen and Rg is unsubstituted or halogen-sii>stituted phenyHhio. lower alkyl-substituted phenylthio 
lower alkylthio«jbstituted phenylthio. unsubstituted or hatogen-substituted phenoxy, lower alkyf-substituted phe^ 
« noxy, tower alkoxy-substituted phenoxy. lower alkylthio-substituted phenoxy, unsubstituted or hatogen-sU)stituted 
phaiylamino, lower alkyl-substituted phenylamino, lower alkoxy-substituted phenylamino. lower alkylthio-substi- 
tuted phenylamino. unsubstituted or tower alkyl substituted ttiiazolylamino, pyridytttiio or N-phenyllhiocaibamoyl. or 

°' ^ ^1-7 ^"^e"® and R4 is an unsubstituted or tower alkyl- 

« substituted imidazolyl. pyridyl or imidazd]! .2-a]pyridyf bonded via a ring carbon atom or ring nitrogen atom), or 

(c) Ri is hydroxy, and Rg is R5-A- (here A is a C,.7 alkylene and R5 is hydrogen. N-phenyl(Ci 4 alkyl)-N-(Ci . 
alkyOamino N^henoxy(Ci.4 aIkyl)-N-(C,.4 alkyl) amina N-phenyHhio(Ci^ alkyO-N-(C,.4. alkyOamino. N-pyridJ- 
(O1.4 alkyl)-N-(Ci.4 alkyl)amino or phenyl-substituted 64^ cydic amino (the phenyl group may also itself be substi- 
50 tuted), 

and the esters thereof, medicinally permitted salts thereof, and the hydrates of thesa 

[0035] For the treatment of bone marrow abnormalities, the present invention preferably relates in particular to the 
use of methanebisphosphonic acid derivatives where, in formula (0 

55 

(a) Ri IMrogen, and is an unsubstituted or chloro^ubstituted phenylthio, C1.4 alkyl-substituted phenylthio 
alkytthio-substituted phenylthio. unsubstituted or cWoro^substituted phenoxy. 4 alkyl-substituted phenoxy! 
alkoxy-substituted phenoxy. C^^ alkylthio-substituted phenoxy. unsubstituted or chloro-substituted phe^ 
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^ino. unsU)stituted or C,^ alkyl-subsHuted thiazdylamino. phenylthio or 2-wridytthio-subslituted C 
alkylamino. 2-, 3- or 4-p/ridyHhio; or N-phenylthiocarbamoyl. a ^-pyrnynnio-suDsWiJled C,^ 

W Ri js hjdrogen or hydroxy, and R2 is R4-A- (here A is methylene, ethylene, propylene or pentylene, R. is imida- 

S « ^ "Xylene, ethylene, propylene or pentylene. R. Is hydrogen N-methvl- 

SSSi^jSr N .^.3^^^^ N-n,em,-N-(5Spen.y0anS^.";3:S 
pneroq^emyijamino, N-methyl-N-(3-phenoxypropyl)amino. ^^methyl-N-(2-phenyfthioelhyl)a^Ilno N-inethvl-N^3- 

N-methyl-N^aXn^cpyoL^^^Z^- 
wwiuin- 1 yi. 'J-pneny(oipendin-2-yl, 3-{4-chlorophenyOpyrrolidin-1-yl or 3-(4-chloroohenvnDwrmlidin.3 «i\ 

and the esters thereof, medicinally permitted salts thereJ. and the iJdratiTS^^^ 

Sr^m^^^ ^.^T'^T^ *® P'*^ Particulariy desirable for the treatment of bone marro*, 

abnom«lrt.es are the methanebsphosphonic add derivatives represented by general formula (la): 
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[la] 
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'1^^*'°^ INK4i,henylthiobutyl)^minoJme*an^1-bisphosDh^^ 
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the «.'^ir„s:*7, ^^^^ 

S- can be obtained by reacfing a tetrad SS.^„S^°^ ™ andf^ isAr- 

presence of a strong base. foJ^leTH S^^^^ 

tor exanple. by reaTng a rZ^^cS^T^'^^:^, il^XT" 

of formula Het-NH-CHQ orby heating^Su^TH-^H^^^^^ ^^^^^^ *'°«» with a fonnyl amide 

g«.and^ensU,•ec«ngthe^r:C«::^"^^^^ 

is disclosed in. for example. EpTSS)9 ' ^"^"^ Ar-S-A-NCRg)- or Het-S-A-NCRg)- 

Snt j:^: j^'^ r ^ p^--* - to be used in 

K by .i^SISr 'in^SeTnnTaJ^" ^ - the 

differ according to the patent. admini^JJ'uS ^ s^^^ " *^ 

preferably about 1 mg to 2 g. with this amount b^nn^ST^ about 0. 1 mg to 5 g and 

administration a nuXr of ^^X^^ administered orally or perenteraHy once per day or di^ed-J, for 

[0044] Below, the present invention is explained in still more specific terms by providing examples. 
Example 1 

Suppression of osteomyelits acconpanying rat adjuvant arthritis 
iS^iu^sSr^eS^^^ 

water as the solvent, and subcufan^us aSSSS^^ <S^JS ' "'^"^ 

^ bodyweight starting 1 week (day 8) after i^^Z s,^ZSSX 'J^^S^.' ^"^"^^ 
neous administration of sterile distilled water was L,moH o a control group, the subcuta- 

22) the rats were sacrificed, the SnlS^rStm^.S.'J^*?^'::?^"' ^i"**^ (day 
dogical specimens were prepared. These^ oJ^^^^S^? ^ '""^ decalcification, path- 

takxxuml joints and interterSTand '"tole 
of four grades. 0. 1 . 2 or 3. and^SSSSf ' osteomyelitis was scored as one 

[0047] In addition to Compound 1 there were uqoh «^ 
phonic add (Compound sZ^WS^ l^^r,Jl^lf .SXI^ 

DiJf««c(Compound4)andlndoiXr(<SS^ ^> ^-^^'"ore. 

obtained are sh«m in Table 1 as mean valuesiXri^ antunf lammatory doigs. The results 

compared to the control'^group in whicS ^.Sj^^e^SS;:^^ 
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Table 1-1 



Admintstration of ste rile dstilled water only 
Compound 1 (2.5 mg/kg) 



No. of cases 



Osteomyelitis score for 
the talocrural joint region 



2.0 ±0.0 



0.2 ±0.1 7*' 



Osteomyelitis score for 
the intertarsal and tar- 
sometatarsal joints 



2.2 + 0.31 
0.2 ±0.17** 
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Table 1-2 



Administration of sterfle distilled water only 



10 



Compound 2 (0.31 mg/kg) 



No. of cases 



Osteomyelitis score for 
the talocrural joint region 



1.7 ±0.49 



0.0 ± 0.0** 



Osteomyelitis score for 
the intertarsal and tar- 
sometatarsal joints 



1.7 + 0.21 
0.2 ±0.17^ 



15 



20 



Administration of s terfle distilled water only 
Compound 3 (0.31 mg/kg) 



Table 1-3 



No. of cases 



Osteomyelitis score for 
the talocrural joint region 



2.3 ± 0.49 



0.0 + 0.0** 



Osteomyelitis score for 
the intertarsal arKf tar- 
sometatarsal joints 



2.5 + 0.22 
0-0 + 0.0** 



25 



30 



Administration of sterile cfistilled water only 



35 



Compound 4 (0.1 mg/kg) 



Table 1-4 



No. of cases 



Osteomyelitis score for 
the talocrural joint region 



1.5 + 0.3 



1.2 ±0.3 



Osteomyelitis score for 
the intertarsal and tar- 
sometatarsal joints 



1.8 ±0.2 
1.8 ±0.2 
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Table 1-5 



Administration of sterile dstilled water only 



Compound 5 (0.1 mg/kg) 



No. of cases 



Osteomyelitis score for 
the talocrural joint region 



1.7 ±0.3 



1.8 ±0.4 



Osteomyelitis score for 
the intertarsal and tar- 
sometatarsal joints 



2.3 ± 0.2 



2.5 ±0.2 



so S,eb^h5^^i;:S:,rrvi^^^ suppressed a., o, the 

anti-inflammatory drugs (Compou^TiS^^i ^ osteomyelHis si^ressing effect of the existing 

Example 2 



Suppression of Leukaemia Cell and Myeloma Cell Proliferation 



eunaema ceil strain GCRF-SB. chronic myelocytic leukaemia cell strain K562 
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and myeloblastoma cell strain ML-2 were prepared at concentrations of 2 x 10" or 4 x 10" cells per ml of culture liouid 
In eacti c^0.05 ml quantities were added per well of a 96 well culture plate and cultu^ 

i?H h """2!^ ^ ^^"^ Furttiennore. 0.05 ml quantities of culture liquid to wttict, ^!rP^l 

i° tt« aforesaid culture plate, and culturing carried out under the same conditionsfor 120 
hours. The number of cells when the culturing was completed was calculated by the MTT method and the percentage 
suppression of tumour ceB proliferation in temis of a control group to which no cofrpound had been added\ras deter- 

[0051] As well asCompound 1 . there were used as test compounds 1 -hydroxyethane-l .1 -bisphosphonic add dis- 
od,um salt (Compound 6) and (4^orophenylthio)methane-1.1-bisphosphonic aci disodiu^ JuS^^Z 
results are shown in Table 2 as mean values ± standard errors. »Aiu«,;. me 

S ^ IS ««^«« method (parametric), the results were assigned the syntxjl * when sig- 

^I VZ °* " ^ ° ^"^ =^ *" ^«"'«^"» at a level of significance of p < 0.001 

compared to the control group. 
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Table 2-1 



Percentage suppression of KG-1 cell proliferation 




10 


100 


1 mM 


Compound 1 


-0.2 ± 3.9 


44.2 ±5.1*** 


97.810.4*** 


Compound 6 


1.6±2.1 


2.9 + 2.4 


40.7+ 1.7*** 


Compound? 


-1-1 + 1.1 


2.2 + 1.6 


97.1 + 0,6*** 



Table 2-2 



Percentage suppression of RPMI8402 cell proliferation 




10 


100 


1 mM 


CompourKi 1 


-5.9 + 1 .8 


46.9 + 2.0*** 


88.5 + 1.1*** 


Compound 6 


-3.4 ± 1.3 


2.9 ±1.5 


28.2 + 2.0*** 


Compound? 


-2.5 ± 2.0 


7.4 ± 6.3 


87.2 ±0.6*** 
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Table 2-3 



Percentage s^jpression of CCRF-SB cell proliferation 




10 mM 


100 


1 mM 


Compound 1 


1.9 ±2.0 


14.4 ±2.9*** 


71 .6 ± 1.1*** 


Compound 6 


2.2 + 0.8 


0.4 ± 1.2 


42.1 ±0.9*** 


Compound? 


0.1 ±1.9 


3.5 ±2.2 


61.3 ± i.r** 



55 



9 



EP0998 934A1 



10 



Table 2-4 



Percentage suppression of K562 cell proliferation 





10 mM 


100 


1 mM 


Compound 1 


-1.9±1.7 


32.6 ± 2.0*** 


99.7 + 0.3*** 


Compound 6 


-2.5 ±0.3 


3.2 + 0.6 


44.4 ±1.3*** 


Compound 7 


-1.0 + 1.3 


-3.1+0.5 


97.8 ±0.3*** 
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Table 2-5 
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Percentage suppression of ML-2 cell prolrferation 




10 


100 (iM 


1 mM 


Compound 1 


12.0 ±7.3 


72.0 ±10.8*** 


156-6 ±19.1*** 


Compourxie 


-20.6 ±17.2 


16.0 ±17.2 


147.2 ±20.4*** 


Compound 7 


7.3 + 7.3 


42.8 ±10.1* 


130.4 ±11.2*** 
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Industrial Utilization Potential 

,« ^ f"*^*" 1 , it is dear ttiat ttie methanebisphosphonic add derivatives represented l>v aenpmi 

s^esang effect of e»st,ng anh-inflammatory drugs is weak. Furfhemwre. in Exanple 2 the me^SlSSoS 

^r^S?"''^!'^::^ "^'"^^ represented by general formula (I) show an outstand- 
2^c^rZ^72^1^ 1^ ^ ^" P"^^ ^ treatment of 

SS^^^^f "^"^ '^'^^^ Furthernxjre. application 

Claims 

^ ■ IJ® of a medicament for the treatment of a bone manow abnormality of a methanebisohos- 

phonic acid derivative represented by general formula (I) memaneuisphos- 



50 



I 



3«2 



PO3H2 



tn 
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(where. In the fomriula, 

'llLi'^!^"^^' ^"^ ^ '"^ Ar-X-A-N(R3)-. Het-X.A-N(Fy- (here Ar is an 

"l^ctosimrted or substituted aryl. Het is an unsubstituted or substitule^monocydic W swSr^ 
monoaza. d.aza or thmza aryf whid, is bonded via a ring carbon atom. X is ^ O orrS. A is alM^^^^ 
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hydrogen or a lower alkyl) or N-phenyHhiocarbamoyl. or 



aDove) an unsubstituted or substtuted monoaza, (fiaza or thiaza aryl which is bonded via a rino carbon 
jom or nng nrtrog^ atom^a mono- or di-sitetituted amino (the subswTng grouJ^alM 
its SL'SSTi " °^ " ^ "«y be the same or differentlS ^udir^m et^ ^ ■ 

Arand l^et have the same meanings as above), or Ar-substituted alkyleneamino (Ar has the same meaninoTs 



10 



ted supports 

2. Use according to Claim 1 where, in generaJ formula (I). 



75 



20 



25 



(bO R, is hydrogen or hydroxy, and Rj is -A-R4 (here A is a lower alkyJene. R. is hydrogen unsubstituted or 
STL^^r^^Ii"*!^^- °^ '"*lazo[1.2-alpyridyl borSed ^ a ring SSTatS^^^" 

^ °' '^'^-^^ alkyl. and may be the same or different, although the Slkylra^S 
^ '^^T ^T^JT T^"" a tower an^. aikylSiic ^Zll^ ^ 



3. Use according to Qaim 1 where, in general formula (I). 
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Sthfo '^Sl^uSfi^Xf^"^ °' hal^en-substituted phenyHhio, lower alkyl-substiluted phe- 

^'^TZTl^^^'T.^r^^^^ tower alkyl-si- 

ujiea pnerraxy, lower altoxy-substituted phenoxy, lower alkylthio-substihrted phenoxv unsilisiihjffirt nr 

SS!I^^rr'r ^^^^^ phenSmo. lower allC^^^J^SS^ 
nToSSS^'^'"''^'™^ -'^^^^d-^eralM-substi.utedT^lylam^ 

al^liSZ^ Jh?^.''^'^' ^> "'^■'^ ^ ^"^e™ and R^ is an unsubstituted or lower 

aSrr^ -mKiazolyl. pyrriyl or imidazo(l.2.a]pyridyl bonded via a ring barbon atom or ring lo^ 

(c) Ri is hydroxy, and Rg is -A-R5 (here A is a C1.7 alkylene and Rs is hydroaen N^ihenvl^C aikwn njr 
^H^^kyO N-(C,^ alkyOamino or phenyl^ubstituted C4.6 cyclic amino {the phenyl group may also ils^be 



4- Use according to Claim 1 where, in general formula (I). 
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Sfhil r ^ unsubstituted or chtor(«ubstituted phenylthfo. C, . alkyl-substituted ohe- 

r2 K phenyltWo. unsubstituted or chlor<«ubstLed ph^^V^^aXlS^ 

^^^1 C^4 alkoxy-substituted phenoxy. C,.4 alkylthic«ubstituted pheno^un^^e^S^SSt 
Jl^^L^JT*- ^'-^ ^"^-^•^stituted phenylamino. C,^ ailJy-subSutedXSSnl c?^ 

St^Si c'^'^"°' "rf^^ °' aM-substitutedSLytemino. p^X^Tz^- 
dyfth.(«ubstltutedCMalkylamlno,2^3-or4iJyridylthto,aN■phenylthtocarbamoyl.OT 

(b) Ri is hydrogen or hydroxy, and Rg is -A-a, (here A is methylene, ethylene propylene or oentvlene r « 
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X^SIdiJS'T*^'^''''* 3-(4.:hlorcphenyl)pyrrolidin-1-y. or 3-(4^lorophe- 
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CI a] 



[where, in the fomiula. B represents -X-(CH2)„- (n is an integer in the range 0 to 6)- X reoresents S O or nh y 
slrtuted w#, an ammo, lower alkylamino. di^ower alkylamino or tri-lower alkylsiloxyO or^enJS 1Z 
fiuoromethyi. lower alkenyl. lower alKoxy. lower alky«hio or C,3 cydoS. and m^s an int^^thi^e o to t 

v^'irri^J^^ ' rnethanebisphosphonic add derivative is a compound selected from 1 -hydrox- 

aST^Mit^^^^ .f^- ^-fN-f^-Phe-VipropyO-N-melhylaminoJ-l-hyd^Sprop^^ 
Smr^i it!; '^'^■''"'"^^'"'"^'•'■^ bisphosplS,ic^r^N-3^SSrc^ 
riSi2J°^?^^.V"^'^'°*'°™'= 3W3-phenoxyprop^ethy.am no].1 tj3f^^ 
1 "^"^ 3-IN-(2-phenoxyethyO-N-me1hylamlno]-1-hydroxypropane-1 1*isDh<LhTr2^^r 

phenylp,perri.n-1-yO-i^roxytxjtane-1.14»sphosphonic add. 3^^M^ 
pan^l.Vbsphosphonlc acid. 2-Gmidazol-1-yO-14^roxyetf;anll l^S^^^^S^^^^ 
Jy*^vethane-^ add. 2Klmidazol-4-yO-i-hydroxyethan2u^J!^;: ^^^l 

^;|;V^y^^^^■^^^«'^^^ add. 3-pmidazol-4-yO-1-hydroxypr,^n??^^rL^ r 
n^jdazol-2^-1 l^roxy^^ 2-(4-mSSda;o.^.^^ 

b.sph<^hon.c aod. 2-(3-pyridyl)-1-hydroxyethane-1.H«sphosphonic add. 2K2-pyridyOeSLVriS^l 

pSJTS al^fp-^SS^ M^II!!!^ ^' (2iyridyithio)methane-i.l-blsph(U- 

pnonic acid. 3-[N-(2-phenylthioethyO-N-methylaminoJ-1-hydrQxypropane-1 1-l)isDhosDhonic add <»jm^^ 

ny^^r^^ethy^^noH S^Sn l^-^Stri^i^t 

anm«]melter,e-l.1*.sphosphonic add. [NW2ivridyithio)butyqamin5methan^ 

add. 2Kimidazo[1.2-aIpyridi;i^lCr^etS-1V 
SSSr J, ; '*f°'^«««"«-1.1-«sphosphanic add. thiomo^holinomethane-V.i^Z3S 
(-^kMophenyHh.o)methane-1.1-bisphosphonic add arxl (4-methynhicphenylthio)methan;^5S5J^S; 



S^'^SSr"""'"'"^ ^ to6wherethetxx,emara«.abnom«lityisaninflammatorydiseaseorhaemat- 
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